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A method of regenerating a metal pickling process solution 
\pntaining a metal salt of a first acid, comprising: 
a) providing a metal pickling process solution 
contaiining a metal salt of a first acid; 

adding a second acid to said solution to produce a 
regener^ed first acid and a metal salt of said second acid; 

c) crystallizing said metal salt of said second acid; and 

d) removing said metal salt of said second acid from said 
solution . 

A method as set forth in Claim 1, wherein said first acid 
is\hydroch]>Dr)c acid and said metal salt of said second acid is 
ferrous sulfate heptahydrate . 

A method as set forth in Claim 2, wherein said adding a 
second acid to said solution comprises adding said second acid 
at ^temperature lower than 65 degrees F. 

4. A m^hod as set forth in Claim 2, wherein said adding a 
second acid^to said solution comprises adding said second acid 
at a temperature lower than 40 degrees F. 
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A method as set forth in Claim 2, wherein said adding a 
sec'^^d acid to said solution comprises adding said second acid 
at a temperature in the range of 0 degrees F to 40 degrees F. 



A method as set forth in Claim 1, wherein said first acid 



is h\irochlor 





cid. 



A met^d as set forth in Claim 3, wherein said second acid 
is sulfuric atid, 

8. A method as set forth in Claim 1, further comprising the 
st"^ of decreasing the solubility of said metal salt of said 
second a>cid. 



9\ A method as set forth in Claim 1, wherein said second acid 
is aWed in excess of the stoichiometric amount. 



10. A met\od as set forth in Claim 1, further comprising the 
step of recyc^ng the regenerated first acid to the metal 
pickling proces; 
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.1. Apparatus for regenerating a metal pickling process solu- 
tion containing a metal salt of a first acid^ comprising: 

a) means for providing a metal pickling process solution 
contaiVing a metal salt of a first acid; 

b) \means for adding a second acid to said solution to 
produce a rsegenerated first acid and a metal salt of said 
second acid; 

c) means \for crystallizing said metal salt of said second 
acid; and 

d) means for\removing said met^tT\salt of said second acid 
from said solution, 




15 



12. Apparatus for regenerating a metal pickling process solu- 
tion containing a metal s^^lt of a first acid as set forth in 
Claim 11, further comprisin>g means for recycling the regener- 
ated first acid to the metal pickling process. 



13. Apparatus for regenerating \ metal pickling process solu- 
tion containing a metal salt of a Virst acid as set forth in 
Claim 11, wherein said first acid i^ hydrochloric acid and said 
metal salt of said second acid is fersous sulfate heptahydrate . 
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14. Apparatus for regenerating a metal pickling process solu- 
tion containing a metal salt of a first acid as set forth in 
Claim 11, wherein /sadj^ meai^is for adding a second acid to said 
solution metal\ com^ix/ses adding said second acid at a tempera- 
ture lower than\65 degrees F. 



s 



k5. A method of regenerating a ferrous metal pickling process 
soliition containing ferrous chloride, comprising: 

a\ providing a ferrous metal pickling process solution 
containii^ fer roust ch/oride; 

b) acMing sulfuric^ acid to said solution to produce 
regenerated h)sdrochloric acid and ferrous sulfate; 

c) crystariizing ferrous sulfate heptahydrate; and 

d) removing ^i^id ferrous sulfate heptahydrate from said 
solution . 



15 



16. A meVhod as set forth in Claim 15, further comprising the 
step of red^cling the regenerated hydrochloric acid to the 
ferrous meta\ pickling process. 
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\1 . A method as set forth in Claim 15, wherein said sulfuric 
acid is added to said solution at a temperature, between about 
25 degrees F and about 35 degrees F. 



18. A metr^Dd as set f 
step of decreassing the 




n Claim 15, further comprising the 
ility of said ferrous sulfate. 



19. A method as sd^ forth in Claim 18, wherein the step of 
decreasing said solubility comprises adding sodium sulfate. 

^. A method as set fortnVin Claim 15, wherein said sulfuric 
aci^d is added in excess of zhe stoichiometric amount. 



21. A mesl^hod of pickling a metal, comprising: 

a) co?^tacting said metal with a solution including a 
first acid foAa time sufficient to provide pickling; 

b) removing said metal from said solution;- 

c) adding a a^^cond acid to said solution to produce a 
regenerated first aciSfi and a metal salt of said second acid; 

d) crystallizing Nsaid metal salt of said second acid; and 

e) removing said m^al salt of said second acid from said 
solution . 



-50- 



2^. A method of regenerating pickling a metal, comprising 
miMng sulfuric acid with spent hydrochloric acid at a certain 
tempWature and forming FeSO^ capable of being crystallized by 
temper^ure reduction at a specific temperature to 20 degrees 
Fahrenheius, 
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